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DETAILED ACTION 
Claim Limitation Interpretation 

1 . The presently pending claims are directed to an apparatus. In apparatus claims, 
the article worked upon is not normally given patentable weight. See MPEP 2115. 
However, in this instance, the article being worked upon, the claimed wafer, is (1) 
actively recited and (2) must be electrically connected with an anodic bias to the barrier 
layer (e.g.-TaN) of the wafer, thus imparting some limited form of structure such that the 
structure be capable of applying an anodic bias to the barrier layer. However, in the 
apparatus of Hsu and Wang, once portions of the conductive layer of copper had been 
removed, the exposed barrier layer would have been subjected to electropolishing 
because current was still capable of flowing through the TaN barrier layer. The prior art 
recognized that a TaN barrier layer was sufficiently conductive to support a current in an 
electropolishing process. See Uzoh et al (US 5,807,165) at figures 5-6 and col. 4, line 
55 to col. 5, line 40. Thus, in the apparatus of Hsu et al or Wang, had the 
electropolishing current continued to be applied after the barrier layer was exposed, the 
barrier layer would have been considered to be immersed in the electrolyte and acting 
as an anode. Apparatus claims are not limited by the manner of operation. See MPEP 
21 14. Thus, since the apparatus of either Hsu or Wang was capable of operating to 
provide the anodic, bias to the barrier layer, the claimed invention has failed to be 
structurally distinguished from the prior art apparatus. 

2. With respect to the new limitation that the barrier layer is a "depleting" anode, it is 
noted that "deplete" and variations of the word do not appear in the specification as 
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filed. However, as one of ordinary skill in the art would interpret that claim language to 
mean that the barrier layer, by being charged anodic, is subjected to electrolytic 
dissolution. As such, although the word "depleting" is not used in the specification, its 
ordinary meaning is disclosed within the specification as filed. 

3. Bearing this in mind, though, the Examiner urges Applicant to review MPEP 21 14 
and 21 15. The claimed structure merely includes the capability of operating in the 
claimed fashion. As such, a structure that teaches the claimed ILD, and the wafer 
surface being given an anodic bias, would have been capable of operating in the 
claimed fashion by merely allowing the current to stay on after the barrier layer became 
exposed. 

Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 23-31 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hsu et al (US 2004/0067640) in view of Brogden et al (US 5,227,041 ). 

Hsu et al teach (see at least paragraph 22) electropolishing of a semiconductor 
wafer substrate (the silicon being the ILD with features such as trenches), an 
adhesion/barrier bilayer of Ta and TaN and copper deposited in the feature. The 
electropolishing would necessarily be carried out in a vessel, wherein the wafer was 
charged as an anode and a cathode was included and a power source for supplying the 



Application/Control Number: 10/679,141 Page 4 

Art Unit: 1742 

necessary voltage and current to carry out the electropolishing step. Such anodic bias 
would have been capable of causing dissolution of the barrier layer. 

Thus, Hsu et al fail to expressly teach a sealing wafer holder coupled around the 
perimeter of the wafer. 

However, sealed wafer holders for electrolytic processing of semiconductor 
wafers were known, as shown by Brogden et al (see figures). 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
added a sealed wafer holder as taught by Brogden et al to the apparatus of Hsu et al for 
the purpose of maintaining an electrical connection to the seed layer (conductive layer) 
of the semiconductor wafer in a dry environment to avoid problems associated with wet 
electrical contacts (see col. 2 of Brogden et al). 

The apparatus of Hsu et al was capable of operating such that the barrier layer of 
the wafer became exposed to the electrolyte and, since the barrier layer was sufficiently 
conductive to carry an electric current, to apply an anodic bias to the barrier layer. 

Regarding claims 24-27, see MPEP 2115. The composition of the electrolyte 
contained within the claimed apparatus is not given patentable weight. The apparatus 
of Hsu et al would have been capable of operating with the claimed electrolyte. 

Regarding claim 31 , see MPEP 2114. The voltage applied by the power source 
is not given patentable weight as it relates to the manner of operation of the claimed 
cell. The apparatus of Hsu et al would have been capable of operating at the claimed 
voltage. 
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Regarding claims 32 and 33, Hsu et al do not teach including a reference 
electrode. 

However, reference electrodes, including saturated calomel electrodes, are well- 
known in the electrolytic arts for the purpose of providing accurate measuring and 
control of applied potentials. See MPEP 2144.03. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
added a standard saturated calomel reference to the apparatus for the purpose of 
providing accurate control of the applied potential. 

6. Claims 23-33 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Wang (US 6,395,152) in view of Pramanick et al (US 6,1 17,770) and Brogden et al (US 
5,227,041). 

Wang teaches (see figures 7A and 7B and col. 12, lines 4-25) an apparatus for 
electrolytic processing of semiconductor wafers comprising a vessel having an 
electrolyte therein, a first electrode at least partially immersed in the electrolyte including 
a wafer comprising an inter-layer dielectric having a feature therein (i.e.-trench or vias, 
col. 2, lines 5-15), a barrier layer of TaN and a conductive copper layer deposited in the 
feature, a second electrode immersed in the electrolyte and a potential source for 
applying a potential difference between the first and second electrodes. 

Wang teaches (see col. 1 , lines 1 5-20) that the apparatus was capable of 
operation in electropolishing. When operating In the electropolishing mode the wafer 
surface was energized as an anode and the second electrode was energized as a 
cathode. 



Application/Control Number: 10/679,141 Page 6 

Art Unit: 1742 

The apparatus of Wang was capable of operating such that the barrier layer of 

the wafer became exposed to the electrolyte and, since the barrier layer was sufficiently 

% 

conductive to carry an electric current, to apply an anodic bias to the barrier layer. Such 
anodic bias would have been capable of causing dissolution of the barrier layer. 

Thus, Wang fails to teach (1 ) the under-layer deposited on the ILD and below the 
barrier layer and (2) that the wafer chuck (29) was a sealed wafer holder coupled 
around the perimeter of the wafer. 

Pramanick et al teach (see col. 2, lines 1 1-28) bilayer barriers made from an 
adhesion layer of Ta, Ti or W metal, below a barrier layer of TaN. The adhesion layer 
ensures good adhesion of the barrier layer and good electrical contact of the barrier 
layer. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
incorporated the adhesion layer of Pramanick et al into the wafer of Wang for the 
purpose of increasing adhesion and electrical contact of the barrier layer. 

Sealed wafer holders for electrolytic processing of semiconductor wafers were 
known, as shown by Brogden et al (see figures). 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
added a sealed wafer holder as taught by Brogden et al to the apparatus of Wang for 
the purpose of maintaining an electrical connection to the seed layer of the 
semiconductor wafer in a dry environment to avoid problems associated with wet 
electrical contacts (see col. 2 of Brogden et al). 
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Regarding claims 24-27, see MPEP 21 15. The composition of ttie electrolyte 
contained within the claimed apparatus is not given patentable weight. The apparatus 
of Wang would have been capable of operating with the claimed electrolyte. 

Regarding claim 31, see MPEP 21 14. The voltage applied by the power source 
is not given patentable weight as it relates to the manner of operation of the claimed 
cell. The apparatus of Wang would have been capable of operating at the claimed 
voltage. 

Regarding claims 32 and 33, Wang does not teach including a reference 
electrode. However, reference electrodes, including saturated calomel electrodes, are 
well-known in the electrolytic arts for the purpose of providing accurate measuring and 
control of applied potentials. See MPEP 2144.03. Therefore, it would have been 
obvious to one of ordinary skill in the art to have added a standard saturated calomel 
reference to the apparatus for the purpose of providing accurate control of the applied 
potential. 

Response to Arguments 

ApplicantJs arguments filed 22 January 2007 have been fully considered but they 
are not persuasive. Applicant has argued tliat neither Hsu et a! nor Wang teach that the 
barrier layer is depleted by the electropolishing current. 

In response, as noted above in paragraphs 1-3, the claim limitation on which 
Applicant is arguing for patentability is related to the manner of operation of the claimed 
apparatus. As noted above, the prior art apparatus was fully capable of operating in the 
claimed fashion, and, as noted in MPEP 21 14 and 21 15, apparatus claims cannot be 
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distinguished from the prior art by the manner of operation when the prior art apparatus 
was capable of operating in the claimed manner. Each of the structural elements 
claimed by Applicant are present and taught by the prior art. 

Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Harry D. Wilkins, III whose telephone number is 571- 
272-1251. The examiner can normally be reached on M-F 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy V. King can be reached on 571-272-1244, The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infonnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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